[Analysis of Na+/Ca2+ exchanger knockout mice].
The Na(+)/Ca(2+) exchanger (NCX) on the plasma membrane is thought to be the main calcium extrusion system from the cytosol to the extracellular space in many mammalian excitable cells including cardiac myocytes. However, the precise roles of NCX are still unclear because of lack of its specific inhibitors. We generated NCX1-deficient mice by gene targeting to determine the in vivo function of the exchanger. Homozygous mutant died at 9.5 days post coitum. Embryonic hearts did not beat and cardiac myocytes showed apoptosis. These results suggest that NCX1 is required for heart beats and survival of cardiac myocytes in embryos. Heterozygous mutant mice were viable and indistinguishable from wild type mice. mRNA and protein levels in the heart of heterozygous mutant were half as much as wild type mice. In response to pressure overload, mutant mice showed better systolic and diastolic relaxation functions than wild type mice. Intracellular Ca(2+) measurement revealed an increase in calcium content of cytoplasm and sarcoplasmic reticulum (SR) and RNA analysis revealed preserved SR Ca(2+) ATPase expression in the ventricle of mutant mice. These results suggest that NCX plays an important role in cardiac performance in these pathological situations.